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I he National Institute of Standards and Tealogy was estatdhed in 1988 by Congress to “assist industry in
the development of teclology . . . needed to improve product quality, to modernize manufacturing processes,
to ensure product reliabilit. . . and tofacilitate rapid commercializatio. . . of products based on new scientific

discoveries.”

NIST, originally founded as the National Bureau of Standards in 1901, works to strengthen U.S. industry’s
competitiveness; advance science and engineering; and improve public health, safety, and the environment. One
of the agency’s basic functions is to develop, maintain, and retain custody of the national standards of
measurement, and provide the means and methods for comparing standards used in science, engineering,
manufacturing, commerce, industry, and education with the standards adopted or recognized by the Federal

Government.

As an agency of the U.S. Commerce Department’'s Teldgy Administration, NIST conducts basic and
applied research in the physical sciences and engineering, and develops measurement techniques, test
methods, standards, and related services. The Institute does generic and precompetitive work on new and
advanced techotogies. NIST’sresearch facilities are located at Gaithersburg, MD 20899, and at Boulder, CO 80303.
Major technical operating units and their principal activities are listed below. For more information contact the
Publications and Program Inquiries Desk, 301-975-3058.

Office of the Director
+ National Quality Program
* International and Academic Affairs

Technology Services
* Standards Services

+ Techrology Parterships

» Measurement Services

+ Techrology Innovation

* Information Services

Advanced Technology Program
» Economic Assessment

« Information Technlogy andApplications

» Chemical and Biomedical Techlogy

» Materials and Manufacturing Tecblogy

« Electronics and Photonics Tedlogy

Manufacturing Extension Partnership
Program

* Regional Programs

+ National Programs

 Program Development

Electronics and Electrical Engineering
Laboratory

* Microelectronics

 Law Enforcement Standards

* Electricity

Semiconductor Electronics

Electromagnetic Fields

Electromagnetic Tectutogy*

Optoelectronics

Chemical Science and Technology
Laboratory

* Biotechrology

+ Physical and Chemical Properties

* Analytical Chemistry

* Process Measurements

+ Surface and Microanalysis Science

Physics Laboratory

* Electron and Optical Physics
+ Atomic Physics

+ Optical Techology

* lonizing Radiation

+ Time and Frequendy

+ Quantum Physids

Materials Science and Engineering
Laboratory

* Intelligent Processing of Materials

+ Ceramics

+ Materials Reliability

* Polymers

 Metallurgy

* NIST Center for Neutron Research

Manufacturing Engineering
Laboratory

* Precision Engineering
 Automated Production Tecblogy

* Intelligent Systems

* Fabrication Techology

» Manufacturing Systems Integration

Building and Fire Research
Laboratory

* Structures

+ Building Materials

* Building Environment

* Fire Safety Engineering

* Fire Science

Information Technology Laboratory

+ Mathematical and Computational Scientes

+ Advanced Network Teclologies

» Computer Security

* Information Access and User Interfaces

+ High Performance Systems and Services

* Distributed Computing and Information Services
+ Software Diagnostics and Conformance Testing

At Boulder, CO 80303.
2Some elements at Boulder, CO.



Journal of Research of the

National Institute of
Standards and Technology

Volume 103 Number 6 November—December 1998

Board of Editors Available online
http://www.nist.gov/jres

Barry N. Taylor
Chief Editor

Nancy M. Trahey, Techrology Services

Loucas G. Christophorou, Electronics and Electrical Engineering Laboratory
Theodore V. Vorburger, Manufacturing Engineering Laboratory

Cynthia J. Zeissler, Chemical Science and Teatiogy Laboratory

Ronald Collg, Physics Laboratory

Cynthia K. Montgomery, Materials Science and Engineering Laboratory
Nicos S. Martys, Building and Fire Research Laboratory

Alan H. Goldfine, Information Techology Laboratory

Daniel W. Lozier, Information Techology Laboratory

Matt Young, Boulder Laboratories

Julian M. Ives
Managing Editor, and Technical Production Editor

llse E. Putman, Nancy L. Gogniat, Karen J. Wick
Electronic Composition

U.S. Department of Commereanilliam M. Daley, Secretary
Techrology Administration—Gary R. Bachula, Acting Under Secretary for Tecblogy
National Institute of Standards and Teology—Raymond G. Kammer, Director



The Journal of Research of the National Institute of Standards and Technalmgyylagship periodic publica-

tion of the national metlogy inditute of the United States, features advances in olegy andrelated fields

of physical science, engineering, applied mathematics, statistics, and informatioalaggthat reflect the

scientific and technical programs of the Institute. Thoairnal publishes papers on instrumentation for making
accurate measurements, mathematical models of physical phenomena, including computational models, critic
data, calibration techniques, well-characterized reference materials, and quality assurance programs that repc
the results of current NIST work in these areas. Occasionally, a Special IssueJufutimal is devoted to

papers on a single topic. Also appearing on occasion are review articles and reports on conferences and
workshops sponsored in whole or in part by NIST.

ISSN 1044-677X Coden: JRITEF Library of Congress Catalog Card No.: 89-656121

United States Government Printing Office, Washington: 1998



Volume 103 Number 6, November—Decenber 1998
Journd of Researh of the Nationd Ingtitute of Standards and Techrology

ntents

Available online

http://www.nist.gov/jres

Articles

Calculatirg the Effects of Longitudind Redstanc in M. E. Cage A. Jeffery, 561
Multi-Series-Comectad Quantum Hall Effect Devices R. E. EImquist, and K. C. Lee

A Prdblem in AC Quaitized Hall Redstance M. E. Cage and A. Jeffery 593
Measuremets and aProposé Solution

Development of a Bolomete Detecto System for the Y. Zong and R. U. Datla 605
NIST High Accuray Infrared Spedrophotometer

Spedral Respons Basal Calibraton Methal of George Eppeldauer 615
Trigimulus Colorimeters

Aperture Proximity Effects in High Hea Flux A. V. Murthy, B. K. Tsai, 621
Sensos Calibraion and R. D. Sawnders

Calculaton of Measuremt Uncertainty Using Prior S. D. Phillips, W. T. Estler, 625
Informaton M. S. Levenson, ad K. R. Eberhardt

Least-Squares Fitting Algorithms of the NIST Algorithm Craig M. Shakarji 633
Testing Sysem

Subje¢ Index to Volume 103 669

Author Index to Volume 103 673

GENERAL DEVELOPMENTS 643

Implementaton Delay, Repat to Congres Announcel for FQA

Pad to Enhane Foreagn Sdes of U.S. Info Tech Secuity Products

New NIST-ANSI Agreemeit Targes Corformity Assessmet Issues

New Marine Researh Lab Has NIST Comecion 644

NIST, NCWM Salidify 93-Year-Qd Partnership

More Y2K Help Available for Smal Manufacturers

NIST, Two Universiies to Manag Proten Data Bank 645

NIST Investigaton Repat Available as Cae Study
New Capacitane Standard May Improve Calibraton Service



Volume 103, Number 6, November—December 1998

Journal of Research of the National Institute of Standards and Glgyn

NIST-Developed, Internet-Based Aegis Spy Radar Coolant Control Demonstration
System Deployed on USSullivan

MEL Develops ITU H.323-Based Prototype Multimedia Conferencing System

NIST Network Emulation Tool (NIST Net) Gains Wide Industry Use

646

NIST Scientists Team with NRL to Measure Solar Constant From Space
Absolute Radiometer Based on High-Superconductors

647

NIST Half-Life Measurement Sheds Light on Calcium Production in Supernova Cassiopeia A
NIST Contributes to ASTM Standards for Aging Nuclear Power Plants

648

NIST Contributes to ASTM Voluntary Standards for Sterilization of Medical Products

NIST Contributes to ANSI Voluntary Standards for Traceability of Radiochemical
Measurements and Standards

High-Flux Neutron Backscattering Spectrometer Is the Highest Intensity Spectrometer
of Its Kind in the World

649

NIST Ensures Reliability of Windows for Space Applications
Asymmetry in Geometry of Magnetic Domain Spreading Observed in Exchange-Biased
NiO/NiFe Bilayers

650

New Wear Machine Developed
NIST Sponsors Advanced Encryption Standard (AES) Candidate Conference
NIST Tests Assess Ultrasonic Tealwgy for Improving Flow Measurements

651

New Facility Commissioned for Benchmark Spray Combustion Data
Diode Laser Pulse System Achieves Record 0.45 ps Pulse Width

652

NIST Conducts First Measurements ldentifying lons in Inductively Coupled Plasma Reactors
NIST SP 250-47 Documents Improved Capacitance Calibration Service
Two New Precision Measurement Grants Awarded

653

NIST Hosts First International Symposium on Measurement of Optical Radiation Hazards
NIST Looks at Data Mining From Statistical Perspective
New Service Checks Time Software’s Y2K Compatibility

654

Three U.S. Firms Recognized for Quality and Business Excellence
Summary of Summit on U.S. Standards Strategy Published
Three New Bibliographies of Electronics-Related Work Available

655

A Decade of Metology Research at Your Fingertips
Telepresence Video Available
Smoke Alarms in Manufactured Housing Studied

656

New WWW Site Provides Remote, NIST-Traceable Time and Frequency Calibration
Data Using GPS

Frequency Synthesizers for Laser-Cooled Atomic Clocks

1998 Edition of NIST SP 814 Published

657

High Precision Capacitance Cell Developed for Thin Film Out-of-Plane Expansion
Charge Melting in Colossal Magnetoresistive Oxides
The Electrodeposition of Al-Nb Alloys From Chloroaluminate Electrolytes

658



Volume 103, Number 6, November—December 1998

Journal of Research of the National Institute of Standards and Glgyn

Forensic Identification of Human Hair 659
NIST Studies Emissions From Wildfires in the Forests of Canada’s Northwest Territories

Latest Advance Paves the Way for a Quantum-Based Definition of Mass 660
Team From NIST Identifies Defect in SET Experiment to Provide a Fundamental

Representation of Capacitance
NIST Researchers Validate Video Quality Measurement Tools for International Telecommunications Union

Improved Technigue for Assessing Measurement Systems for High Voltage Equipment Testing 661
Will Reduce Errors Introduced by Tests and Improve Their Accuracy
Optical Disc Birefringence Round Robin Demonstrates Need for Industry-Wide Measurement Standards

Alternative Method for Determining Flammability of Alternative Refrigerants Developed by 662
NIST Researchers
OOF System for Simulating Measurements of Material Microstructure Released

NIST Signs Mutual Recognition Arrangement to Benefit U.S. Manufacturers of IT 663
Security Techology

CIRMS Holds SeventtAnnual Meeting at NIST

Workshop on New Developments in Radiation Protection Dosimetry

OIML Recommendation on Evidential Breath Analyzers Discussed 664
Meeting on Mutual Agreements on OIML Pattern Evaluations

NASA, in Collaboration With NIST, Will Provide High-Accuracy Dimensional Measurements
of Large Optics

GLow Discharge Optical Emission Spectrometry

Symposium on Optical Fiber Measurements

NIST Brings Together Stakeholders of Portable Electronic Books

NIST Updates Data Format for Exchange of Fingerprint Information 666
NIST Supports Consortium in Development of Interface Standards for Basic Linear
Algebra Subprograms (BLAS)

STANDARD REFERENCE MATERIALS 666
Second SRM for Optical Fiber Matlogy Available

NIST Develops New SRM for Wavelength Calibration of Optical Fiber Communication Systems 667
Worlds First Coplanar Waveguide Calibration Sets Now Available as NIST Reference Materials




